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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method of carrying out melting sinking in of the metal into the detailed pore of 
a carbon material, and manufacturing composite material. Furthermore, if it says in detail, it is related with the metal sinking-in 
method of making it performing good to the carbon material calcinated below at metal sinking-in processing temperature to metal 
sink in. 
[0002] 

[Description of the Prior Art] Recently, the composite material sunk in and obtained by the carbon material in a metal attracts 
attention as the charge of sliding current collection material, a sliding material, etc. 

[0003] Usually, the method of lowering pulling up a carbon material from molten metal, and holding a pressurization state, after 
having carried out the temperature up, having carried out melting of the metal, raising the pressure in a high pressure vessel with 
the state where the carbon material was immersed into molten metal and performing fixed time pressurization sinking-in 
processing, while sinking-in processing of the metal at the time of manufacturing the above composite material performed 
deaeration processing of a carbon material, after preparing the metal and the carbon material in the high pressure vessel is taken. 
[0004] Moreover, in order to make it easy metaled to sink in, being set as a remarkable elevated temperature is more common 
the temperature which carries out melting sinking in of the metal ] than the melting point of the metal which sinks in so that a 
metaled fluidity may be raised and viscosity can be lowered. 

[0005] However, in spite of it not being necessarily easy to fully be filled up with a metal into the detailed pore of these carbon 
materials and being the pore connected on the surface of the carbon material, the present condition is that the portion into which a 
metal does not fiilly sink has occurred not a little. 

[0006] For this reason, the thing for which the solution of a metal salt is beforehand sunk in and heat-treated to (1) carbon 
material as a method of aiming at sufficient sinking [ of the metal to the pore in a carbon material ] in, and a solvent is removed. 
Methods, such as using, after the wettability to (2) carbon materials which improves the wettability to the carbon material of 
molten metal (Provisional-Publication-No. No. 136644 [ 61 to ] official report) heat-treats (3) carbon materials using a good 
alloy (Japanese Patent Publication No. No. 822 [ 52 to ] official report) in the temperature region more than the temperature of 
baking carbonization (publication-number No. 83784 [ four to ] official report), are proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the method of sinking in the metal of sufficient 

amount for the pore in the carbon material calcinated below at metal sinking-in processing temperature. 

[0008] Moreover, another purpose is sinking in a metal, without raising the degree of graphitization of the carbon material used 

as a base material not much. 

[0009] 

[Means for Solving the Problem] By suppressing heat treatment temperature, this invention persons found out that the 
aforementioned purpose could be attained, and completed this invention while they heat-treated and did degasifying of the carbon 
material in advance of metal sinking-in processing and suppressed generating of the cracked gas from the carbon material under 
metal sinking-in processing. 

[0010] After this invention heat-treats more than for 30 minutes under a non-oxidizing atmosphere beforehand within the limits of 
900 degrees-C or more less than 1 200 degree-C temperature to the carbon material calcinated below at the metal sinking-in 
processing temperature used as a raw material, it is temperature (metal sinking-in processing temperature) within the limits 
exceeding 30-400 degrees C of melting points of the metal which sinks into the carbon material which performed the 
aforementioned heat treatment, and is the metal sinking-in method to the carbon material characterized by to sink in a metal below 
1200 degrees C. 

[001 1] The contents of this invention are explained further in ftill detail below. 

[00 1 2] In this invention, it is calcinated at below the temperature that sinks in molten metal to the carbon material in the 
temperature requirement higher 30-400 degrees C than the melting point of the metal which sinks in as a carbon material used as 
a raw material, i.e., metal sinking-in processing temperature. 

[0013] If it is going to sink in a metal, using such a carbon material as it is, since cracked gas will occur during sinking-in 
processing of a metal, it becomes difficult for a metal to advance into pore. 
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[0014] As a carbon material, to be a charge of the general electrode material manufactured from binding material, such as **** 
pitch coke, pitches, etc., such as a coal system and a petroleum system, or a raw coke, a special carbon material, and extruded 
material etc., not to limit especially, and what is necessary is just the carbon material with which a metal has the pore into which it 
may sink. 

[0015] It is required to carry out a temperature up to heat treatment temperature under a non-oxidizing atmosphere on the 
occasion of heat treatment of the invention in this application. As a non-oxidizing atmosphere, they are inert gas atmosphere, such 
as vacuum atmosphere, argon gas, and nitrogen gas, for example. 

[0016] In this invention, 900 degrees C or more less than 1200 degrees C of heat treatment temperature are preferably made 
comparatively into low temperature with 900-1 100 degrees C, and heat treatment time is preferably set up more than for 30 
minutes for 1 to 30 hours as for a long time [ it is more desirable and ] as 5 - 12 hours. 

[0017] Since the heat treatment time for performing degasifying enough will become very long if heat treatment temperature 
cannot stop a degree of graphitization low above 1200 degrees C since graphitization speed becomes early as compared with the 
degasifying speed from a carbon material, and this temperature is less than 900 degrees C, it is not desirable. 
[001 8] Within the heat treatment temperature requirement of this invention, since graphitization will advance if it exceeds this, 
since degasifying will not frilly be performed and degasifying will be mostly completed with heat treatment of 30 hours, if heat 
treatment time is less than 30 minutes, it is not desirable. 

[0019] hi order according to this method to be able to sink a metal into a low material of a degree of graphitization good, without 
raising the degree of graphitization of a carbon material since degasifying is possible, and to aim at improvement in a property, 
such as carburization-proof nature and abrasion resistance, and property control, such as lubricity, useftilness is high especially 
when it is necessary to stop the degree of graphitization of a carbon material low. 

[0020] The degree of graphitization of a carbon material can compute and evaluate a size (Lc) or a spacing (d) of a microcrystal 
of C shaft, orientations etc. from the result measured with the X-ray diffraction method. 

[0021] Although not limited especially as a metal which sinks in, copper, a copper system alloy, lead, a lead system alloy, 
aluminum, an aluminum system alloy, tin, a tin system alloy, zinc, a zinc system alloy, etc. can be used. What is necessary is just 
to use these combining a carbon material according to the purpose of use. 

[0022] The usual method is sufficient as the method of sinking in a metal into pore, for example, it inserts in a carbon material 
and a sinking-in metal in a high pressure vessel, as reduced pressure of about 0. 1 or less Torrs, is immersed into the metal fiised 
after fiilly deaerating in the gas in the pore of a carbon material, and should just switch the pressure in a high pressure vessel to 
pressurization using inert gas, such as nitrogen gas. 

[0023] The metal for sinking in may be directly inserted in in a high pressure vessel, may dissolve, may prepare another container 
for the metal dissolution in the interior of a high pressure vessel, and may dissolve in the interior. 

[0024] The temperature in this case is temperature higher 30 degrees C - 400 degrees C than the metaled melting point and 
desirable temperature high 150 degrees C - 300 degrees C, and is made into 1200 degrees C or less. 
[0025] This has the bad fluidity of molten metal at under temperature higher 30 degrees C than the melting point, and since 
viscosity is high, it is because metaled sinking in is difficult. 

[0026] Moreover, since metaled evaporation tends to take place by the process which carries out a temperature up and fiises a 
metal in the state of exceeding temperature higher 400 degrees C than the metaled melting point, metaled vapor pressure being 
high and carrying out deaeration processing of a carbon material when it reaches to the temperature greatly beyond the melting 
point, it is not desirable. 

[0027] Moreover, it could be 1 200 degrees C or less for suppressing graphitization as mentioned above. 

[0028] The pressure at the time of pressurizing should just be a pressure higher than the value calculated using the surface tension 
of molten metal, and the pore diameter of a carbon material by the principle of capillarity. 

[0029] Generally, when sinking for example, a bronze alloy (50:50 Cu;Sn= 90:10) into a carbon material with an average pore 
diameter of 4 micrometers, about two 50 kgf^cm are enough as the aforementioned pressure. 

[0030] In order to make easy to take out the carbon material which carried out metal sinking in, a metal pulls up the carbon 

material with which it sank in from molten metal after fixed time progress in the state of pressurization. 

[003 1] Then, it can cool with the pressurization state in a high pressure vessel held, after a metal solidifies completely, it can 

decompress, and a metal can frilly obtain the carbon material with which it sank in. 

[0032] 

[Example] Below, the example of this invention is shown. With rate of impregnation here, the rate of the volume which the metal 
with which it sank in among ftill open pore volume occupies is computed using bulk density change before and after sinking [ of a 
carbon material ] in, and metaled bulk density. 

[0033] Moreover, porosity boiled the carbon material enough underwater and computed it by the Archimedes method. 
[0034] 

[Example 1 ] 1 hr heat treatment was performed for the carbon material of the with a 1 .46g [/cm ] bulk density porosity [ 3 and 

21% of porosity ] raw material calcinated at 900 degrees C at 1 150 degrees C under argon atmosphere. 

[0035] After loading with the dry bronze alloy (Cu:Sn=90:10) the carbon material after this heat treatment, and the carbon 

material whose melting point is 980 degrees C into the high pressure vessel and carrying out melting at 0. 1 Torr and 1 050 degrees 

C, it was immersed, the carbon material was pressurized to 50 kg/cm2 by argon gas, and it performed metal sinking in. 

[0036] After holding in the state as it is for 1 hour succeedingly, when the carbon material was pulled up from molten metal, and 
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it cooled, holding the pressure in a high pressure vessel to 50 kg/cm2 and the carbon-metal matrix composite was produced, 

metaled rate of impregnation was 80%. 

[0037] 

[Example 2] When 24hr heat treatment was performed at 1000 degrees C and also the carbon-metal matrix composite was 

produced by the same method as an example 1, rate of impregnation was 76%. 

[0038] 

[Example 3] When heat treatment temperature was made into 1 100 degrees C and also the carbon-metal matrix composite was 

produced by the same method as an example 2, rate of impregnation was 79%. 

[0039] 

[Example 4] When heat treatment time was set to 1 2hr(s) and also the carbon-metal matrix composite was produced by the same 

method as an example 2, rate of impregnation was 77%. 

[0040] 

[Example 5] Using bulk density 1 .43 g/cm3 and the carbon material of 1 9% of porosity, 1 2hr(s) or 24hr heat treatment was 
performed at 1000 degrees C, and also the carbon-metal matrix composite was produced by the same method as an example 2. 
[0041] Rate of impregnation was 83%, when 12hr heat treatment was carried out and 24hr heat treatment was carried out 76%. 
[0042] 

[The example 1 of comparison] When it did not heat-treat and also the carbon-metal matrix composite was produced by the same 

method as an example 1 , rate of impregnation was 52%. 

[0043] 

[The example 2 of comparison] When it did not heat-treat and also the carbon-metal matrix composite was produced by the same 

method as an example 5, rate of impregnation was 50%. 

[0044] 

[The example 3 of comparison] Although rate of impregnation was 82% when it heat-treated at 1 500 degrees C and also the 
carbon-metal matrix composite was produced by the same method as an example 1 , Lc of a carbon material was 5.814nm. 
[0045] The result which measured and calculated the size Lc of the microcrystal of C shaft orientations of the carbon material 
prepared in the above-mentioned examples 1, 2, and 4 and the example 3 of comparison according to the X diffraction is the 1st 
table. 

[0046] Although a degree of graphitization is hardly changing with the example 1 of comparison, as for the example 3 of 
comparison heat-treated at the elevated temperature, the examples 1, 2, and 4 which heat-treated at low temperature are known by 
that the degree of graphitization is high so that clearly from a table. 
[0047] 
[Table 1] 

m 1 S 





L c ( n m ) 




2 . 5 2 1 




2 . 4 2 5 


mmm 4 


2 , 2 9 6 




2 . 0 3 7 


JtRfl 3 


5 . 8 14 



[0048] 

[Effect of the Invention] As mentioned above, according to this invention, even if it uses the carbon material calcinated below by 
the melting point of the metal which sinks in for a raw material, the carbon-metal matrix composite of very high rate of 
impregnation can be manufactured. 

[0049] Moreover, the carbon-metal matrix composite of high rate of impregnation can be manufactured by heat-treating at low 
temperature comparatively for a long time, without hardly raising the degree of graphitization of a carbon material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal sinking-in method to the carbon material characterized by to be temperature (metal sinking-in processing 
temperature) within the limits exceeding 30-400 degrees C of melting points of the metal which sinks in, and to sink a metal into 
the carbon material which performed the aforementioned heat treatment below 1200 degrees C after heat-treating more than for 
30 minutes under a non-oxidizing atmosphere beforehand within the limits of 900-degree-C or more less than 1 200-degree-C 
temperature to the carbon material calcinated below at the metal sinking-in processing temperature used as a raw material. 



[Translation done.] 



1 of 1 



5/18/03 6:59 PM 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 06263571 A 

(43) Date of publication of application: 20.09.94 



(51) Intel C04B 41/88 
B60L 5/00 
C04B 35/52 




(21) Application number: 05077522 


(71) Applicant: 


NIPPON STEEL CORP NIPPON 






STEEL CHEM CO LTD 


(22) Date of filing: 12.03.93 










(72) Inventor: 


FUJIMOTO KENICHIRO 






MUKAJ KOICHIRO 



(54) METHOD FOR IMPREGNATING CARBON 
MATERIAL WITH METAL 

(57) Abstract: 

PURPOSE: To improve the impregnation of a metal into a 
carbon material by impregnating the carbon material 
fired at a specific temperature with the metal melted at 
a higher temperature than the melting point of the metal 
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(54) METHOD FOR IMPREGNATING CARBON MATERIAL WITH METAL 

(57)Abstract: 

PURPOSE: To improve the impregnation of a metal into a carbon material by impregnating 
the carbon material fired at a specific temperature with the metal melted at a higher 
temperature than the melting point of the metal in a nonoxidative atmosphere. 
CONSTITUTION: A porous carbon material produced from petroleum pitch coke is subjected 
to a degassing treatment at 900-1200°C for 30min to 1-30hrs in a nonoxidative atmosphere 
such as Ar. A metal selected from copper, copper alloy, aluminum, zinc, lead, etc., in 
response to the purpose is charged in a high pressure container, thermally melted at a 
temperature 30-400°C higher than the melting point of the metal but lower than 1200°C, and 
subsequently mixed with the treated carbon material under a high pressure to impregnate the 
carbon material with the melted metal. The carbon material is immersed in the melted metal 
for a prescribed time, discharged and subsequently cooled to provide the carbon-metal 
composite material having a high metal impregnation degree. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method of carrying out melting sinking in of the 
metal into the detailed pore of a carbon material, and manufacturing composite material. Furthermore, if 
it says in detail, it is related with the metal sinking-in method of making it performing good to the 
carbon material calcinated below at metal sinking-in processing temperature to metal sink in. 
[0002] 

[Description of the Prior Art] Recently, the composite material sunk in and obtained by the carbon 
material in a metal attracts attention as the charge of sliding current collection material, a sliding 
material, etc, 

[0003] Usually, the method of lowering pulling up a carbon material from molten metal, and holding a 
pressurization state, after having carried out the temperature up, having carried out melting of the metal, 
raising the pressure in a high pressure vessel with the state where the carbon material was immersed into 
molten metal and performing fixed time pressurization sinking-in processing, while sinking-in 
processing of the metal at the time of manufacturing the above composite material performed deaeration 
processing of a carbon material, after preparing the metal and the carbon material in the high pressure 
vessel is taken. 

[0004] Moreover, in order to make it easy metaled to sink in, being set as a remarkable elevated 
temperature is more common [ the temperature which carries out melting sinking in of the metal ] than 
the melting point of the metal which sinks in so that a metaled fluidity may be raised and viscosity can 
be lowered. 

[0005] However, in spite of it not being necessarily easy to fully be filled up with a metal into the 
detailed pore of these carbon materials and being the pore connected on the surface of the carbon 
material, the present condition is that the portion into which a metal does not fully sink has occurred not 
a little. 

[0006] For this reason, the thing for which the solution of a metal salt is beforehand sunk in and heat- 
treated to (1) carbon material as a method of aiming at sufficient sinking [ of the metal to the pore in a 
carbon material ] in, and a solvent is removed. Methods, such as using, after the wettability to (2) carbon 
materials which improves the wettability to the carbon material of molten metal (Provisional- 
Publication-No. No. 136644 [ 61 to ] official report) heat-treats (3) carbon materials using a good alloy 
(Japanese Patent Publication No. No, 822 [ 52 to ] official report) in the temperature region more than 
the temperature of baking carbonization (publication-number No. 83784 [ four to ] official report), are 
proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the method of 
sinking in the metal of sufficient amount for the pore in the carbon material calcinated below at metal 
sinking-in processing temperature. 

[0008] Moreover, another purpose is sinking in a metal, without raising the degree of graphitization of 
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the carbon material used as a base material not much. 
[0009] 

[Means for Solving the Problem] By suppressing heat treatment temperature, this invention persons 
found out that the aforementioned purpose could be attained, and completed this invention while they 
heat-treated and did degasifying of the carbon material in advance of metal sinking-in processing and 
suppressed generating of the cracked gas from the carbon material under metal sinking-in processing. 
[0010] After this invention heat-treats more than for 30 minutes under a non-oxidizing atmosphere 
beforehand within the limits of 900 degrees-C or more less than 1200 degree-C temperature to the 
carbon material calcinated below at the metal sinking-in processing temperature used as a raw material, 
it is temperature (metal sinking-in processing temperature) within the limits exceeding 30-400 degrees C 
of melting points of the metal which sinks into the carbon material which performed the aforementioned 
heat treatment, and is the metal sinking-in method to the carbon material characterized by to sink in a 
metal below 1200 degrees C. 

[001 1] The contents of this invention are explained further in full detail below. 

[0012] In this invention, it is calcinated at below the temperature that sinks in molten metal to the carbon 
material in the temperature requirement higher 30-400 degrees C than the melting point of the metal 
which sinks in as a carbon material used as a raw material, i.e., metal sinking-in processing temperature. 
[0013] If it is going to sink in a metal, using such a carbon material as it is, since cracked gas vAW occur 
during sinking-in processing of a metal, it becomes difficult for a metal to advance into pore. 
[0014] As a carbon material, to be a charge of the general electrode material manufactured from binding 
material, such as **** pitch coke, pitches, etc., such as a coal system and a petroleum system, or a raw 
coke, a special carbon material, and extruded material etc., not to limit especially, and what is necessary 
is just the carbon material with which a metal has the pore into which it may sink. 
[0015] It is required to carry out a temperature up to heat treatment temperature under a non-oxidizing 
atmosphere on the occasion of heat treatment of the invention in this application. As a non-oxidizing 
atmosphere, they are inert gas atmosphere, such as vacuum atmosphere, argon gas, and nitrogen gas, for 
example. 

[0016] In this invention, 900 degrees C or more less than 1200 degrees C of heat treatment temperature 
are preferably made comparatively into low temperature with 900-1 100 degrees C, and heat treatment 
time is preferably set up more than for 30 minutes for 1 to 30 hours as for a long time [ it is more 
desirable and ] as 5 - 12 hours. 

[0017] Since the heat treatment time for performing degasifying enough will become very long if heat 
treatment temperature cannot stop a degree of graphitization low above 1200 degrees C since 
graphitization speed becomes early as compared with the degasifying speed from a carbon material, and 
this temperature is less than 900 degrees C, it is not desirable. 

[0018] Within the heat treatment temperature requirement of this invention, since graphitization will 
advance if it exceeds this, since degasifying will not fully be performed and degasifying v^ll be mostly 
completed with heat treatment of 30 hours, if heat treatment time is less than 30 minutes, it is not 
desirable. 

[0019] In order according to this method to be able to sink a metal into a low material of a degree of 
graphitization good, without raising the degree of graphitization of a carbon material since degasifying 
is possible, and to aim at improvement in a property, such as carburization-proof nature and abrasion 
resistance, and property control, such as lubricity, usefulness is high especially when it is necessary to 
stop the degree of graphitization of a carbon material low. 

[0020] The degree of graphitization of a carbon material can compute and evaluate a size (Lc) or a 
spacing (d) of a microcrystal of C shaft orientations etc. from the result measured with the X-ray 
diffraction method. 

[0021] Although not limited especially as a metal which sinks in, copper, a copper system alloy, lead, a 
lead system alloy, aluminum, an aluminum system alloy, tin, a tin system alloy, zinc, a zinc system 
alloy, etc. can be used. What is necessary is just to use these combining a carbon material according to 
the purpose of use. 
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[0022] The usual method is sufficient as the method of sinking in a metal into pore, for example, it 
inserts in a carbon material and a sinking-in metal in a high pressure vessel, as reduced pressure of about 
0.1 or less Torrs, is immersed into the metal fused after fully deaerating in the gas in the pore of a 
carbon material, and should just switch the pressure in a high pressure vessel to pressurization using 
inert gas, such as nitrogen gas. 

[0023] The metal for sinking in may be directly inserted in in a high pressure vessel, may dissolve, may 
prepare another container for the metal dissolution in the interior of a high pressure vessel, and may 
dissolve in the interior 

[0024] The temperature in this case is temperature higher 30 degrees C - 400 degrees C than the metaled 
melting point and desirable temperature high 150 degrees C - 300 degrees C, and is made into 1200 
degrees C or less. 

[0025] This has the bad fluidity of molten metal at under temperature higher 30 degrees C than the 
melting point, and since viscosity is high, it is because metaled sinking in is difficult. 
[0026] Moreover, since metaled evaporation tends to take place by the process which carries out a 
temperature up and fuses a metal in the state of exceeding temperature higher 400 degrees C than the 
metaled melting point, metaled vapor pressure being high and carrying out deaeration processing of a 
carbon material when it reaches to the temperature greatly beyond the melting point, it is not desirable. 
[0027] Moreover, it could be 1200 degrees C or less for suppressing graphitization as mentioned above. 
[0028] The pressure at the time of pressurizing should just be a pressure higher than the value calculated 
using the surface tension of molten metal, and the pore diameter of a carbon material by the principle of 
capillarity. 

[0029] Generally, when sinking for example, a bronze alloy (50:50 Cu:Sn= 90: 10) into a carbon material 
with an average pore diameter of 4 micrometers, about two 50 kgf/cm are enough as the aforementioned 
pressure. 

[0030] In order to make easy to take out the carbon material which carried out metal sinking in, a metal 
pulls up the carbon material with which it sank in from molten metal after fixed time progress in the 
state of pressurization. 

[0031] Then, it can cool with the pressurization state in a high pressure vessel held, after a metal 
solidifies completely, it can decompress, and a metal can fully obtain the carbon material with which it 
sank in. 
[0032] 

[Example] Below, the example of this invention is shown. With rate of impregnation here, the rate of the 
volume which the metal with which it sank in among full open pore volume occupies is computed using 
bulk density change before and after sinking [ of a carbon material ] in, and metaled bulk density. 
[0033] Moreover, porosity boiled the carbon material enough underwater and computed it by the 
Archimedes method. 
[0034] 

[Example 1] Ihr heat treatment was performed for the carbon material of the with a 1.46g [/cm ] bulk 
density porosity [ 3 and 21% of porosity ] raw material calcinated at 900 degrees C at 1 150 degrees C 
under argon atmosphere. 

[0035] After loading with the dry bronze alloy (Cu:Sn^90: 10) the carbon material after this heat 
treatment, and the carbon material whose melting point is 980 degrees C into the high pressure vessel 
and carrying out melting at O.lTorr and 1050 degrees C, it was immersed, the carbon material was 
pressurized to 50 kg/cm2 by argon gas, and it performed metal sinking in. 

[0036] After holding in the state as it is for 1 hour succeedingly, when the carbon material was pulled up 
from molten metal, and it cooled, holding the pressure in a high pressure vessel to 50 kg/cm2 and the 
carbon-metal matrix composite was produced, metaled rate of impregnation was 80%. 
[0037] 

[Example 2] When 24hr heat treatment was performed at 1000 degrees C and also the carbon-metal 
matrix composite was produced by the same method as an example 1, rate of impregnation was 76%. 
[0038] 
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[Example 3] When heat treatment temperature was made into 1 100 degrees C and also the carbon-metal 
matrix composite was produced by the same method as an example 2, rate of impregnation was 79%. 
[0039] 

[Example 4] When heat treatment time was set to 12hr(s) and also the carbon-metal matrix composite 

was produced by the same method as an example 2, rate of impregnation was 77%. 

[0040] 

[Example 5] Using bulk density 1.43 g/cm3 and the carbon material of 19% of porosity, 12hr(s) or 24hr 
heat treatment was performed at 1000 degrees C, and also the carbon-metal matrix composite was 
produced by the same method as an example 2. 

[0041] Rate of impregnation was 83%, when 12hr heat treatment was carried out and 24hr heat 

treatment was carried out 76%. 

[0042] 

[The example 1 of comparison] When it did not heat-treat and also the carbon-metal matrix composite 

was produced by the same method as an example 1, rate of impregnation was 52%. 

[0043] 

[The example 2 of comparison] When it did not heat-treat and also the carbon-metal matrix composite 

was produced by the same method as an example 5, rate of impregnation was 50%. 

[0044] 

[The example 3 of comparison] Although rate of impregnation was 82% when it heat-treated at 1500 
degrees C and also the carbon-metal matrix composite was produced by the same method as an example 
1, Lc of a carbon material was 5.814nm. 

[0045] The result which measured and calculated the size Lc of the microcrystal of C shaft orientations 
of the carbon material prepared in the above-mentioned examples 1, 2, and 4 and the example 3 of 
comparison according to the X diffraction is the 1st table. 

[0046] Although a degree of graphitization is hardly changing with the example 1 of comparison, as for 
the example 3 of comparison heat-treated at the elevated temperature, the examples 1, 2, and 4 which 
heat-treated at low temperature are known by that the degree of graphitization is high so that clearly 
from a table. 
[0047] 
[Table 1] 

m 1 B 





L c ( n m ) 


nmm 1 


2 . 5 2 1 


mmm 2 


2 . 4 2 5 


mmM 4 


2 . 2 9 6 


itnm 1 


2 . 0 3 7 


it^m 3 


5.814 



[0048] 

[Effect of the Invention] As mentioned above, according to this invention, even if it uses the carbon 
material calcinated below by the melting point of the metal which sinks in for a raw material, the 
carbon-metal matrix composite of very high rate of impregnation can be manufactured. 
[0049] Moreover, the carbon-metal matrix composite of high rate of impregnation can be manufactured 
by heat-treating at low temperature comparatively for a long time, without hardly raising the degree of 
graphitization of a carbon material. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal sinking-in method to the carbon material characterized by to be temperature (metal 
sinking-in processing temperature) within the limits exceeding 30-400 degrees C of melting points of the 
the metal which sinks in, and to sink a metal into the carbon material which performed the 
aforementioned heat treatment below 1200 degrees C after heat-treating more than for 30 minutes under 
a non-oxidizing atmosphere beforehand within the limits of 900-degree-C or more less than 1200- 
degree-C temperature to the carbon material calcinated below at the metal sinking-in processing 
temperature used as a raw material. 

[Translation done.] 
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